Since estuaries and coastal regions are used increasingly as sinks for various pollutants and waste products (11) , it is important to measure the biochemical abilities of estuarine and marine microorganisms involved in recycling processes (7, 8) . Information is needed about not only the range of compounds utilized but also the rate of microbial substrate conversion to cellular material or carbon dioxide.
In this study, selected sites in the Rhode River subestuary of the Chesapeake Bay were examined for the ability of the in situ microbial flora to incorporate glucose or glutamate. The seasonal effects on heterotrophic uptake were determined and various sites were compared to assess the effects of visible pollution. Based on these studies, the rates of mineralization were determined at two sets of sites, paired on the basis of visible sources of pollution, such as oil slicks, and population density.
MATERIALS AND METHODS
Sampling methods and sites. Water samples were collected with a sterile Niskin sampler at a depth of 1 m. Volumes of water samples required for analysis were measured into sterile graduated cylinders.
Locations of the Rhode River sampling sites are shown in Fig. 1 Chesapeake Bay that supports a highly productive shellfishery.
Relative incorporation of labeled substrates. The relative incorporation of various labeled substrates was estimated by using the method of Williams (17) . This method was employed in the preliminary experiments to determine filter size and to select substrates, as. well as in the seasonal study of glutamate uptake and the comparison of glucose uptake at stations in the Rhode River and Chesapeake Bay. Carbon dioxide evolution was measured by a modification of the technique of Thompson and Hamilton (14) . For each substrate tested, two 400-ml samples were placed in sterile stoppered bottles previously covered with tire tubing to prevent light penetration. Controls were provided by adding 40 (17) , it was concluded that the observed uptake was that of organisms smaller than 5 ,um. Uptake experiments were combined with autoradiography by Paerl (12) , who provided convincing evidence that observed uptake was the result of bacterial and fungal heterotrophic activity. Consequently, 0.45-,um filters were employed to maximize the accuracy of the method.
Burnison and Morita (3) reported that, of sixteen '4C-labeled amino acids, glutamate, asparagine, and aspartate were respired to the greatest extent, indicating these to be preferential energy sources for microorganisms in the natural environment. In the comparative study reported here, glutamate was taken up to a greater extent than urea or glycerol, whereas relatively little palmitate uptake occurred. Andrews and Williams (1) In considering Vmax, the number of organisms at each site should be taken into account since Vmaj. is dependent on not only the type but also the number of organisms present (19) . Microbial populations at Cadle Creek were 1.9 X 103 CFU/ml and at Big Island, 2.1 x 103 CFU/ml, both relatively similar in total numbers. However, the aerobic heterotrophic population at Cadle Creek demonstrated a higher Vmaj. than that of Big Island. The microbial population at Colgate Creek was observed to be approximately 10 times larger compared with Eastern Bay, 2.0 x 104, suggesting either a lower rate of activity per cell or that only a fraction of the viable cells were active under the in situ conditions.
Studies by Gill and Ratledge (5) showed that hydrocarbons inhibit metabolism of glucose by microorganisms, with the indication being that only hydrocarbon-utilizing organisms are affected. Hydrocarbon-utilizing bacterial populations in Colgate Creek range from 0 to a maximum of 10% of the aerobic heterotrophic population (15) . The glucose effect may also prove to be of a wider spectrum than only for hydrocarbon-utilizing microorganisms. This point obviously requires further study. Walker and Colwell (16) have published preliminary evidence showing that glucose respiration can be inhibited in Colgate Creek in January, a time at which oil-degrading bacteria are most active (15) .
The taxonomic and quantitative data obtained in these comparative studies were interesting in that it demonstrated that the types, and not only the numbers, of bacteria are important. Although the same genera were found at both Big Island (station 3.38) and Cadle Creek (station CCO.6), eightfold greater uptake was noted at Cadle Creek (Table 3 ). The observed increased uptake may, indeed, reflect either a greater representation of Vibrio and Pseudomonas spp. at Cadle Creek (12% higher than at Big Island) or different species within these genera as has been noted in earlier work (4), or both. The total number of bacteria at the two stations was similar. Thus, the total colony-forming units or total heterotrophic numbers, although useful indexes, do not reveal sufficient information concerning microbial populations, especially when ecological questions are asked.
Comparison of termination methods. Griffiths et al. (6) and Baross et al. (2) demonstrated that the intracellular pooled substrate and cell-associated substrate in the process of transport are removed from cells when reactions are terminated by the addition of acid. Since the acid used to release carbon dioxide in one set of flasks also fixes the cells, comparative Vm(,i. values were calculated for both systems ( Table 6 ). The Vn,x values should be higher and the turnover times should be shorter where filtration was used for termination. Such results were obtained, thus substantiating the assertion that reduced values are obtained when acidification is used for termination. These data indicate that use of acidification to terminate uptake leads to underestimation of the amount of substrate incorporated, by 29 to 43% in this case.
Variation in control values. Thompson and Hamilton (14) suggested that variances in the control values at different substrate concentrations can occur. In this study, separate (blank) controls were run for each substrate concentration. The average values for the four concentrations were 80, 314, 1,144, and 1,586 counts/min per 10 ml. An inexplicably high count of 4,687 counts/min per 10 ml was obtained at the lowest concentration. This value was eliminated as being spurious. However, it is concluded that one or more controls should 
